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[*#ms#©Effl] 

z © smu«*s#s £ & c x sstt * mi was. £ si* * * 
r m2mss * mi mss s ^ - 1 . 
strES«E«is^s^&ta***i-*3e«EEi;«fc yaw* 
*u mtEm2m3Sssit*-B-m3m35^«^u-cm*y- 

frie u * j - k ir»*mE * *£-r * fc imetu t> j 

HiJE**mE¥J£l*'>fc < 1 4,-o©PM0S h7 
<t'>'S< tt1 -30NMOS h^>i>X* i;T*«tB6*4x-5C: 

[SS#^2] 1i?rfSPM0Sh^>i>X$.fctfrENM0Sh i 7> 
05X Urv -> a ;u KmE^ifeSTt •&*=*>©-<*->;•£ 

[iff*JS3] ftetiiA/— K&1MBtt**H:*a±a> 
IBI=««4*t4«ft** = t 

[i»3fcJS4] frtHPMOSh^VvX^tttrgBMMOSh^^ 
•✓X $ lifrEtti* -/ — K t t£*®E£ ©M izmmi-ltMt 

S>X * litilEHJ * y - K t &*knE.t ©ISi::M$iJlcfggt 
£*i-5c: t £*$St<fr5ift#JS 1 l=Ett©/<> «v 

[i«*«6) MEsmE«*s^Ki±. 

C©PM0Sh : 5>vX^<7>KH'>l--^sA^St*tT.» tf> 

S51BPM0S h7>i?X^O KU-f>A*e>3t«E**Bia*4i 
£*BE£±iI)R. 

[is*«7] s5Emimss5^-i*. 

KW>A<ltl}E5£®E#fS¥KI-t£f&£:K. V-*A<& 
t6®EI~&&**t$miNM0S h =5 t . 

ku-< h*<fiEmiNMos h v > v** ©y- 

KtfrE^mssH^-i^^asjt*^ 
mai^si$*i-5m2NMos t smflt-r* - 

t Ztt&t? 1 U:E«©/<> K=f *v ?g2£® 
E£±!allg. 

[if*^8] fiilESfHmSiES^-li. 

£*i<&miPMos >s>x* 

■5>m2PMos \-=7 >v7* t £A«t-t & c <t s^at-rs 



[H#iS9] lilEPM0Sh5>i;x^i:tfrENM0SK>>> 
iP* $ f*®3S®E t tirEtii a / — K <t ©Rfll-II$iJ 

?S**ES6±iai&. 

[iS#Jg10] SfTf5PM0Sh ; 5>i?X^ ( !:HlENM0Sh ; 7 

itmasmEt^rEai*^- Ktroiairafe^ji-s 
1 1 ] itrE^ma^ts^si*. 

^)NMOS h^^i?^^©^-!- I=«WI * *l -5 «6i ± 

MENMOS h ; 7>vX5'(DKU-<>A'' ^mEA<aj ft * 4x 
-& c t $ 1#f8 1 -f -Sif 1 l:ffil(D/ n > K^-v 

[if*^l2] flEmiSSSES^— I*. 

aimEKft&^&snPMosh^vi;** 
h^i5Em2mai5 7-i-*ii^S!s?*i., v-^*<m® 
t t -r 1 iriBK©/<> k**v 
i 3 ] fjE^2mgs 5 7-it 

JStfeSEI^V-^A^^I*^ BilEmimSiES^-^K 

SifemEi-v-^.A<^**v. flTEaj^y-Kf-Ku-r 

>A<«SS*^s UlESmE^^KI-y-hAngSESti. 
5.m2NM0S h =j i: ^ SW-T £ w i: t ~t -5 

[*W©Sffl*UiB^] 
[000 1] 

[0 0 0 2] 

[«£*©tt1g] *«»m«lHlK-l?l*-S©®*mE^f6 
K^-v ->^S*mES§±lHlB*<filt5*t 
-5„ /OK^-W^SmmESS^lHlK^ffifflt- 
mSEB©IE5S'oCi!if*l*/^> K^f-V ^S^aES6±[§l 
K©fig*l-«c#L. «fco-C/^K^-VV^S^mE9E± 

niKitssLT-^rosmmE^^-r^t-efc?.. - 

/OK^-vy^S*mE«^l53K©ai^. EP*.S* 
HE© (F I uctuat i on) tzfgS S &(S "T ^ Sfe©SH © 
5 ^ SK^^b (Var i at i on) *<#ii©gH Ti & ^> . 

[0003] KrErt§i*sm«-i=ii@»i©*gn?&y. 
ss^<bi-^s^sit«: < -s©smmE$ji«-r-s>« 

SMfcCMOS/O K^-f -v ^SitSEfl^lHlKA^AI len/Ho 
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IberglcfcS'CMOS Analog Circuit Design". 596—599 

§&±®&G>mtf*m#&m4.5B8.94\^ (1986. 5. 13. 
D. A. KERTH) l=H**4xrt^. 
[00O4] 

[0005] &o-c. *nmz. mMmKots.its.um 

[0 0 0 6] 

*J*:H£5E®EK,fcy*i|tJPS;ru fII2m2«3iE$5St* 

ttmsmat £ «± l r a * j — Rem a*- -ss^ma s ^ 
-ts^fii-r^wt^at-r^o *$sbj3k<£5/\-> k 
•> mnsm* / - Ki-smm 

ESfs^-rafctoi-ftriBttj*-/ - rc^^-ss^s 

-O05PM0S h7>v^5t < t t-OOJNMOSI-^V 

Wir^^/O K*-v -y ^S^ESSSilHlKliliirSEfcB*/ 

[0 0 0 7] it LL^fillcJ:^lS. liirfEPMOS^VS? 
X $ i: UTIBNMOS h ^ > X $ liSine m * / — K £ £ife® 

masmiEi= v-*#mm * *i ■spmos h ^ > *? 
^ * a ^ opmos h =5 > v x $ o> k u -r >i= -ag*<t£St 

i-me!*ti-5.miNMosh i 7>v;x^«t. ku^>s^ 

m2NM0S h 7 >i>X* flrSES&2®3S5 7- 

i*. ®3imEiev-x*<i£j$;*;ru sasEsrimsss^- 

f£$&$*iSSg1PM0S K 7 > vX * at/®35mEI- V— X 
A<&&*;ru HH&tiijlS— R= KU-f itr 
IHSfflE«*&^SI=y- h36<SSI**t-5m2PM0Sr-7> 



[0008] M^LiMteroj&sgcuijrui. ffiriaPMOsh^ 

> e;x $ ,t mienmos k ^ > s? x $ limasmE t mtzm t> 

Ettf&^RI** gifemEI=y-X*tses**ii.NM0SI- i 5 

> e?x * a. # C 05NMOS K =7 > X £ 05 K U-f >l= -ffi A< 

**l-5«6i$m<i»L. «?rSBNMOS h ^ >i?X* 05 KU-f> 
*^SmEA<tll*3?ti-S. f?IBmim355 7-l*. KU 

-o^gfriessEttjs&^aic^si*^. v-xA<sasm 
Eicmsisn-smiPMoshv^^x^t, Ku-oay 
f— h A<s?rtBmiPMos k ^ >^x^ 05y- h t mn&2W 
gEs^-iz^a^s+i. v-x*<m3imEi^^*+u 

i>m2PM0Sh ; 5>5?X^$a«S-r-&p B(rl5^2®5iE5 7- 
I*. gifeSEI=V-XA^SI$*t. SUKmimSiES^- 
iz ku-c >a<ssi* gtrls^mE«t^¥S:iry- ha< 

SE^mEflt*&^Slc>r- hA<JSSI$^l^m2NM0S 
i^x^^mti-r*. 

[0 0 0 9] 

^05S*LL^t605}&SI$SL<iJiB^^ <> LA>L. * 
fl^O5|lt6051Bffil*^fil'5:^g|l-^^-C*#. *S!B^05«S 
fflA^TEEIItteos^gllzos^-ISSSix-StOS-rilifel^ * 

[oo 1 o] 01 S#^"Tixli. miHJE^8ll^.&/<> 

K^A--v^siiaEie*ia!i»i±. Tzmmmte^mo. m 

11135 5 7-12. S21g3S5 ; 5-14RU:S^mE^S16$ 

[0 0 1 1] fiflf2S«E«*&^©10l±mjl«EVDDlrv 
— XA<^$*t^PMOS h^>i?X^M1&i;cO)PliJ0Sh7 
>S?X^H105KH->lw-ag*^^^4x s PMOSh^^v 
X^M1<Dy-hlcte^A<}$^**i-5StitR1^a«SL. «5 
KPMOS h 3 IsVZ. 9 m <J> K U-<>*n SSEVsA<tl5* $ 
ti-5. C*il^«fcy. SSEVs(imaimEVDD05gg{blc€g 

[0012] mr&snmsiE 5^—121*. NMosh^v^x 

$M3tNM0Sh^>2?X^M4^ftfiSL. ffJIB^mE«*S^ 
S10$iiC;r3SE4x4a3SEiK fiD*>fiiTSSNMOS K^>i?X^ 
M3 £i! C "C S5+r * m SiE i 3 i: ffiSENMOS h 5 > i? X * M4 $ 3 

"J, mim3iE5 7-12li^fisaS5i3$Slt(Mirroring)$ 
•e-^rtBmaEi4^S£^-r-5 0 MffiNMOSh^^^X^MSOJK 
U-<>l*S5IB«etR105<fe4g|z^S|$^., ^IlBNMOSh^^ 
•^X 5i M3© V-X ttlgife^EVSSfzSSJ $ „ flffiNMO 
S r-<5 >i>X^»M40) KU-C >B.XfV— hl±l?rSNMOS 

> i;x ^ M3o>y- k t m2^35 s ^ -ui^ii&gE * 

V— XI*Si6©EVSSlr^$tv-5. 
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[OO 1 3] SUf2S£2@3£=^— 141*. flJtE3£®EVsl:: 
«fc l J <6W$*i-SPM0S >v?X^M2<tPM0S 

*£M4£&i;T3S:h.-S®35i4. BP*,itlBPMOS f-^ >vX 
* M2£ 3 C T3fcri.-&®3£ i 2 <k flEPMOS h ^ > i?X * U5 £ 
m£TZ&tlZWZi\5t<Dfgllz S3 -Witt o 
*y. S!riEm2®3SS7— 14l±M62«35i2$Slt$1*r 

itriHmai5$si*LTta*y- Koictua-r-s. i&sepmo 

SK7>^^^M20)V— XI*f|3SmiEVDDlrmSS*4x, M 
IHPMOSh^V^^^IIKroy— HifllTfH^mEVslcmSI* 
*U «!lSEPM0Sh ; 5>vX^III2ro KU-O^mFfBmimSiE 
5 ^— 120>liirfENM0S >^X$M40> K U-f 

fJKPM0Sh^>^X^M5O>V— XJ*msmEVDD 
l-J£8IS*U fflSBPMOS h=7>*>X$U50>?— hliflSES 
®IEVslcfgfS£;h.. SiJlBPMOS >i?X$M5<B KU-f > 
l**^mEVREFA<ai**^x-Stti*y - KO(r^$^ 

[OO 1 4] SiIIES*flBE#S16l*MIBai*y — KOlc 

E¥ei 6i*mKai * / - ko t stfemiivss t <i> m tz 

KSEtSftS^'EK tt-oroPMOSh^^^X^MPA:^ 

os h^>i?x^HP(Dv— xiinrisai^y — Koicitas 
*i. griENMOsh^^iJx^MN© Ku-oaory— Kiistr 

IgPMOS h7>'^IIP©KH' lySLlff- h IC#iIfcf£ 

[oo i 5] t^5*<©jgxso^bi-tEi:rME»^ 

fttt#fS1 6rot«EPM0S h 7 > i?X $ MP&tflftSENMOS h =y 
tot, *«|BJ<7)millliS^JSI=^-5/N*> K^f-v-y^S 

miE#ei6<DiBsraa)mavcoMA<s:'(b-r^ c <t £B&ifr 

S!jgX^|trlB«i|l«m^S16roPM0SI>^> 
vX $ MP&l/NMOS h ^ >i>X $ NINOJX U *> 3 KSE 

[0 0 16] *«BJ3(OSn§Si6^Sgl=&£/\*>K 
^f-W^S^BEft^IslKliv HiriEttiJiV — KOtUJSB 

s^mtt¥ai6i<DKi=ffigi**ii.«taR2$$e,(=m«s 
[0017] jut. ±.&*%®<r>mmmm\zm%/* 

EFA<m3S«EVDD<D3E^b(-^#$ glffc d £: £iftB.B-t 
3r*\ fiTtBPMOSr-^SJX^MI. M2. MS&tfNMOS h 
7>i*X$M3. M4A<>t»-f — ^ i>3 XWeak Inve 

rsion)^JST?i!)ff r*if,©?t>^HS?->al/ 
— >3>(Channel Length Modulation)3!)^£j!8gt-t -5 
Tfflffi&h^V^XSMITbSMSrom^sm*^? 



l=S£*v-5,, HlTfSPII0Sh7>^X4»M1(7>m3iEaiiTIHife 
[ftU 

11 - 5L^.cxp{g.lVgil|/(«p.it.70} 
liiJfEPMOS f- > S?X $ M2ro«3SESCI*TIEg)t^SC2t:S £ 

[*2] 

12 - S2.ip.cxp{q.f>gs2\ / (np.fc.r)} 
ntENMOS h 3 > *»\ $ M3(Dtt35SI*TIB»^3-C?« t 

[»3] 

£3 - S3.in.expiq.Vgs3/(nn.k.T)} 
fJIENMOS h =y Is ^X * M4ro®3Ss£(*TIE»3*5t4-e& * 
[»4] 

»4 - S4.in.expte.Vfes4/ (nn.fc.r)} 
*f=. «?TiaPM0Sh ; 5>i?X^H5roia3iE^liTffi»^5 

[«5] 

f5 « S5Jp.cxp{q.)l/gs^ I (np.fc.r)} 

[0 0 18] ll^rE»^SC17l»M5lcfc^^■C. S17b£S5f*li?r 
SH^h^^^X^MI^SMSCD^/g^roib^^^-r. ip 
liPMOS h 7 >vxj (DSitxSlwtB; y — ^ 

inliNMOS K^>vX-5»(7)MitXig(CE5i:f-/< ; 5 ^ ^ 
^•T. Vgs17baIVgs5ttffItS& h^>^X^M17bSM5©y 

— h t v— xPairomn^^-r. npiiPMos h7>'^$ro 

t^l/7>>3*Kxa-^ (Subthresho I d s I ope) H^F- 
(Factor) * . nnl* NMOS h7^X?©t?XU»;->3;i- 

>S»(Boltzmann' s constant) Tli;Sg$!&'*^ 

■r. 

[0 0 19] HHB«taR1©eB4ffiK0)®JIVRil±T 

Xl^V* !!&E»^1&tfK^3£2*N&Vgs1&tfVgs2£3ft 
[«7] 

Vn -OtP.*-T/q)ln{(S2/i2).(il/Sl)} 

HtrtBft35i1i:Hti5a3Si3. flirt2SS5i2<tfirlE®3iE 
i 4 1* |^ - 1? & y . ffrlBNMOS h^>i»\^U3t tit! IHNMOS h 
^>i?X^M4A<m3!ES7 — ^^J*-T-5<DT?. Ifl*>Vgs3=V 
gs4>fea5T?Tie»^^8/)<jaSt-D 0 
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[»8] 

(il/i2) = (i3/i4) = (S3/S4) 

[0020] aax-c. flijiHa^8$sJiiaa^s7i=«A 

[»9] 

V n - (/ip.Jt.r / 9 ) J«{(52 / S4).(.S3/ 51)} 
i1=VRi/R1&(0-(?MlESt^iC9$wtll=ftA-r*t 



[»10] 

il-(np.k.Tlq i R\)3n{{S2 1 SA).(S3 1 Sty 
*fc. ffl&ft:p3£8j!r*£>i2=(S4/S3). lUSOtf. CtilrS 

[»1 1] 



r2 ~ (S4/S3).(np.k.T/q / RT>ln{(S2/ S4).(S3/ SI)} 



[002 1] &tz. BtrlHPMOSh^VvX-JUKttiJSEPMOS 
h7>i?X^M5l*mS!E5^— ^^Bg-T-Sro-P. BP*>Vgs2 
=Vgs5*<7) -eSirlBa^s* 2 i: S^sC 5;^ e> TtBSfe^st 1 2A< 

[»1 2] 

i5 - (54 /S3HS5/S2).(np.k.T/q/Rl)Jn{(S2/SA).(S3/Sl)} 



i5=(S5/S2).i2 

JfcHT*. StrlEa^11$^tB»^SC12lcftA-rHli. i5 

[»1 3] 



C<DSf^S13lzfct^r. i5fi®3SmiEVDD<!:ISjSLfc/« 
7 > i>X £ Ml 71£M50>4]gA6 * (Dlt^^aiS £ *t£ £ i5 

[0 0 2 2] -S. MtBS^«ffVREFI*TIH»:PSC14-e 
[»1 4] 

Vref = i5.R2 + Vcom 
i5(i®3imEVDD<Z>£<bl::&@£Slff-5£ 

[0 0 2 3] fTEPMOSh^^^X^MK H2. M5 

— >3>as$#it-r5ii#. i5tmaimiEVDDi:rop B T 

m-ttHi. ®3£i1(i. TttTfBNM0Sh i 7>$?*.$M3a>KU-l' 
><t V-^rao>mEVds3©i8Aolz^oTl^^rrJiftl-r-S 
dilcfc*,. H3!Ei1A<li3jn-r*i:. ffiSEPMOS 
^MlOV-Xt^- h®0>nE. I Vgs1 | Sl/gfKfttitRI 

omi&rsm'mE.mtfmtia-fz. t;5A'. H5f2VgsHii 
iroo^HSf. Vri li i i «)i jfcingEtE <dt?Vri a>J§ana*< 
I vgsi I coiiftiMj: y £ < tn y . -*tic,t y lirssPMOs h 

^>vX^M2<7)V-Xty- I Vgs2 | Stflffi 

ibpmos h^v^x^Msrov— x<ty— hRuroan I Vgs5 
[0024] -is, masmiEVDDAtJiDn-rtitf. mrssPMo 

iz^^lrfrlE I Vgs5 I tm'Pt&o-z. :>*/ug£ 



*<masmn<D^^bi-M®i-^*. bp*,. i5A<mas®avo 
Dro^fti^s^sit-r-sLfcfiis^-L. y vref 
iimaimffiVDDa)^{birK#$sit-r-^u*:ffljb<«fc 

41-5. 

[0 0 2 5] KIT. ±&*l£BJi<BM1fg«Eff*&l::&£/< 

EFA<§gjtxsa>^b[rK#^ Sl+^tt^- i: ^itt^-r-s. 

HrSES^mE^fai6OTPM0S h ^ > S?X £ MPt NMOS h ^ > 
[»1 5] 

*5«/3p/2.<Kfc/>-|K/p|) 2 

- $ plimllBPMOShv^vX^HPcD 
^"•1? £ (Transconductance) y — 9 Vdsplifir 
IHPMOS >vX$MPO> h*U-f >£ V— *k<Dm<DWBE. 
£ . VtpliUftEEPMOS h ^ >2?X$»MP<Z>X U-y -> a )U Km 

[»1 6] 

— ^ $ % VdsnliaENHOS 
MN05 KU-f >t V— XtroPB^romiE^s VtnliMfENMOS 

[0 0 2 6] -3?. ffifEg^E¥R16<DES4gp f |)©®IE 

VcOMl*TESfe^SC1 7T?S S 4t 4. 
[817] 

VcoM=Vdsp + Vdsn 
fflES^ai 5X i;jS^S1 6An 6 «■ * Vdsp t Vdsn 



(6) 



ftffi 2000-222054 



18-CS**i<5o 

[&18] 

- faH + -j2JS/fip +Vtn + ^jldSf fin 

^■^^•SroiSVtniVtpTJfc-S. fifeo-C> S»I&L*:«fc5 

E«g±HlST?(*. SjtXfKD^^bl-ltCTSSrffiPMOSh^ 
> v?X * MPOTX U a ;U KmEE t ffiSENMOS h5VvX 
$ MNCD7. U •> a ;u K«ff £ <D*k HD*>Vtn+Vtp0>£<b 

£3£t>-ffctf>i^ §8itxsBSf9&PM0Sh^:>i;x$MP:& 

t/NMOS h 7 * MN(Z>X U ^ a )\> K®EE£ fcStf * 
[OO 2 7] E5l*ffi&0)MOS Kv^X^COSitBr®® 

■efe^r, c4xi=a^LNT*f,icsfL<iftB^-r^,„ mos 

h7>vX$ <DX U -> a ;u K®IE l*8filxfia>t$* 

y $ ti-S X U -v -> a ;u 
g<bl::fSS£ ^*.-S&*<B^BI;fcMOS >v?X* <D>r 

T-fci). -«©CM0S8S3£X*I(cjSl-i-ci;}:. Vtn&tfVtpCD 

)l>56iz*i? ttWk<< * >&A tPMOS h ^ ^x 3 
- h^*>*WU53l::tt**^&1&^:f >&A*<*4£U-C 

[00 2 8] mosb=y>i?x^&zfpmsh^>i> 

X*0>XU-;/*>a;i/ K«ff^S-r-5>fc«>ro-<^>a 

>ro,=iAi8Sro^<b{-i£; i:rvtn t vtpt <nmiz^mmm 
:/*ju53r::*'}*a>J: 3 ttwtm * ts$mm\zi±A-f 

* -b (Acceptor) jggl*Jg AD L . UTIEPMOS 
$ ©y- -V >*;U53<7> K±— (Dornor) igKli3a4>-r 
-SCtlcfc-S. C+vlr«fey, 06|c^$^^,fc-5l-. NMO 
S h > vX $ OX U *> a ;u KlgffiVtnlili:*: l . PMOS 
h7>^jmi)^U";v3JV K®l£Vtpl*ilS'>-f ^ 
-f * >a AiSSO^ft l=(6 X U 3 /l> K 

ma s m&nfr e>Bic^^bf $i§^icNMos k ^ > v>x $> 

©X U a ;u KmBEI*Vn*N & Vn+AVtnlcti^: L . PMOS 
h 7 >S/X$ ©X U •> a ;U K^EIiVpfr P>Vp-AVtpl- 
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^*-y:?&mmii#S±!H]8§a>fcll:*K fin*.SmaEVREFl* 
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fc. SiIIBNM0Sh^>^X^MN2©m3iESI*TIE»^S20 
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[«2 2] 

[0 0 3 3] Jfel*-?. li?rtB»^3£22^e>VC0M£#tf>.5£ 

TEa^S23-e^$*i^ 0 

[»23] 



- - t?. S5IHNM0S h ^ >i>X$ilN2<BX U -> a ;u KB 
E^Vtn=Vn+AVtiTCSL. SillSPMOS h^>vX^MP2a) 
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K«EVtn|c^-r -5 S*ttT?. AVtnliMIENMOS b^>i> 

*-T= Vpli^jgBPMOS h- i 5>v5x-S'MP2roxu<v-> 

a;u Kttffi I Vtp I lrfcN--&g<Hl-<? H AVtpliffJiEPMOS 

^ ~ { (fin-Vn + fip.Vp) /(fin + fip) + 
J215/ (fin + fip) - fin.fip,(yi 
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K^-v :7fi^©H$B£E]8&-t?l;fc, AVtp/A 
Vtn=n£)B$. 5 n/£ t=nt >S<5 «fc 5 1-MI5NM0S h =y >*?X 

* MN2© y— h oty— f- s * t u&iepmos h^>vx 
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0Sh7>i?X^I=. m^mffiVDDA<Sife®IEVSSI=. fftfe 
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^M31 tPMOS >vX^M32^a«| L. «(FES«EE^$& 
^K30£>li:T3£;h.-5m3S.> fiJJ-t.PMOSh^^^X^MSI 
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£ 3 C T 35ft •& ®3S 1 PMOS h ^ > v X * M32 £ MC T 3S 

^smsstroraics^-ffiift^tiflt-r-s. o*y. hue 

* 1 *St S 7 -32I*«JISHPM0S h 7 > i> X * M31 £ S C T 35 

T3E*v-5H3S£l8£-r£>. TiirtSPMOS h ^ >vX*M31<D 

^ > vX * M31 0> V -X(*^3S®EVDDIzlg|i * ft* . fj 
EPMOS h-7>i;x£M32(D KU-C HigJEPHO 
S h <5 > i^X £ M31 0>y- h «t SI2®3£ 5 7— 34|C*J1S 
V-XI*©31imttVDDIzttSI*tt^. 
[00 3 8] StllS^mSKS^— 341*. ItrlE^miEVsIr 
<fc "J Um t ft -5 NMOS h > V X £ M34 £ KMOS 
*M35££ftfl&U lilKmimSSS^— 32OffIIEPH0S J- ^ 
>vX$M32£ffiC.-C3Sft-5®3iE. fiP*.M8BNM0S 
vX*M34£il£T3iEft£m3£<fclifrENM0S h^^X^M 
35 C TSiE^x -5 m3S t roF B 1lr S ^ -16 $ti«-r 5 . 

y , m2m35 5 7 — 34l±ftrfHNM0S h =, > S^X * M34 £ 
3 1 T 3iEft-&®3fE£ Sit £-t»-ClHFENMOS h ? >i>X *M3 

*EVsl::»tt$*u TfiENMOS > v?X$M34<D K U-f 
>I*HIIES1 11S5 5 7 -32©fl?Tl5PM0S h-^X^X? M32<D 
KU-f UiISENM0Sh^>-;;x$M35<DV 
-XI*f$ifefiIEVSSrzf8|£;k*u IfflSENMOSh^V^XSrM 

35roy-n*fi?rsEsmavsirg^$tu. s5ibmmosk^> 

-I?X*M35OT Kl/-f >li&i&®EEVREF*<fcB2i;kft£fiIS5 
[o o 3 9] B98ES*mm*R:36l±Stiffiai*y — KOl= 

siriEft^mEVREFfciiift-r sfctf>i=fifBai*y - rot 

E¥S36l*«trfBUi *> ^ - KO t maSmiEVDDi <7)KI-It?"J 
l=Stt$4t«^tt< <tt,-O(DPM0Sh^>^X^MP3t 
'J>&< i4.-oroNM0Sh^>i?X^MM3^fi»-r*. ffl 
IENMOS h^>i?X^MN3rov— XlimiEai*^— KOIZ^ 
«& t ft, fiiliBNMOS h7>i?X$ MN3<& K U-< >B.tS-V- 
MitfTEPMOS h7>i>X*MP3OT KU-f ^&.Zff— HZ 

xm&mtix. fsiHPMosh^^iJx^MPsov-xttm 

[0 0 4 0] fi5EmiSIS6^ffi«!:l^«(c. Sifx 

«S©^<blC«fc-5MfBSi|5mEE#S36(Di5g^H<DmBEVcoH 
<7>£<b£l»Jt-r5fc«>l-, SS3fix*IB#TiijE*^«EE#ja 
36<&PM0S h 5 > S?X * MP3&tfNM0S h =5 > S? X * MN30X 

*Tftft-5o fc&av — K0£fflrS5g3^E3=K36 

<t<DPd1Kli»mR32A<&|&<*ft5. 
[0 04 1] r«)«fe5'Sm3||flU^|||c^^/<l/ K^f-V 
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tilt. m4HS6»$SII^'5>/0 K^W^StgmBESE^ 
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X^MP4(0V— X(iftlSBm3imEVDDI=^*ft. fJSBPM 
OS >i;xS MP40> >r— hSlX KU-f > liStEdi * ^ 
— KOUi^fiffiRSft. MENMOSh : 5>i;X'S»MN4<0 KU 

-oa^v- httMEmasmBEVDDir*ji^*ft. sji 

SENMOS h =5 > i>X ^ MN4<D V —X l*frEdi tl J — KOI=S 

<7>3E4bf=: «fc -5ME*m®IE^R46a)B5SgBl©miEVcOMro 
^4b£BtJt-r-5fcttl-. SitX^15ES^mEE^S46 
OPMOS h > i? X ^ MP4& NMOS h^>i?X^MN4(0XU 
•y > a ;u K^EE 5. fc #>0><< * >5i Alid^lcfT 

frEm2Hffi^sg t omm\z * o -csaisiivDDco^ 
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[BiEa>nJ)i«:Kn] 
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visa* KStta>^{b£*-r^l±0-efe*„ 
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